We review data from both ethology and psychology about generalization, that is how animals respond to sets of stimuli including familiar and novel stimuli. Our main conclusion is that patterns of generalization are largely independent of systematic group (evidence is available for insects, fish, amphibians, reptiles, birds and mammals, including humans), behavioural context (feeding, drinking, courting, etc.), sensory modality (light, sound, etc.) and of whether reaction to stimuli is learned or genetically inherited. These universalities suggest that generalization originates from general properties of nervous systems, and that evolutionary strategies to cope with novelty and variability in stimulation may be limited. Two major shapes of the generalization gradient can be identified, corresponding to two types of stimulus dimensions. When changes in stimulation involve a rearrangement of a constant amount of stimulation on the sense organs, the generalization gradient peaks close to familiar stimuli, and peak responding is not much higher than responding to familiar stimuli. Contrary to what is often claimed, such gradients are better described by Gaussian curves than by exponentials. When the stimulus dimension involves a variation in the intensity of stimulation, the gradient is often monotonic, and responding to some novel stimuli is considerably stronger than responding to familiar stimuli. Lastly, when several or many familiar stimuli are close to each other predictable biases in responding occur, along all studied dimensions. We do not find differences between biases referred to as peak shift and biases referred to as supernormal stimulation. We conclude by discussing theoretical issues.
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The study of how external stimuli affect behaviour has been referred to as the theory of stimulus selection in ethology and stimulus control in experimental psychology, and has played a key role in both disciplines during the 20th century. A key finding of such research is generalization: if a behaviour has been established in response to a stimulus, novel stimuli resembling the first one will usually elicit the same response. Usually, modified stimuli are less effective than familiar ones, but sometimes they are even more potent in evoking the response. This finding has been referred to as 'supernormal stimulation' by ethologists, 'peak shift' by psychologists, and more recently 'response bias ' (see, respectively, Tinbergen 1951; Mackintosh 1974; Enquist & Arak 1998) . Interest in theories of generalization seems to have faded in recent years, although our understanding is still unsatisfactory (Mackintosh 1974; Ghirlanda & Enquist 1999) . Behaviour is often 'explained' by merely empirical rules of generalization or theories that more or less directly summarize observations (for example by incorporating observed features of generalization into the theory, Hull 1943; Mackintosh 1974). In this review we aim to organize existing data in a way useful to develop and test theories of generalization. We also point out findings that conflict with existing theories, and we conclude with a discussion of theoretical issues. Finally, we hope that this review will be helpful as a guide of what to expect when reactions to novel stimuli are important, for example in experimental design.
APPROACHES TO THE STUDY OF GENERALIZATION

Ethology and Experimental Psychology
Data about generalization come primarily from ethological and psychological studies of behaviour. Within experimental psychology, animals are typically trained to perform a response to one stimulus, called the positive stimulus (S + ), and not to a second, negative stimulus 
